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Summanr The aim of the study was to examine the relations between widowhood and divorce and overall
surVival among women with cancer. All Norwegian women born between 1935 and 1954, and diagnosed with
cancer between 1966 and 1990, were followed up until 1991. In all, 14 231 cases were followed up for a
median length of approximately 4.5 years (mean = 6 years), and 4311 women died during follow-up. In
addition to overall cancer, separate analyses have been made for cancer at specific sites. Widows had a risk of
dying which was nearly identical to that of married women for all sites except colorectal cancer, for which
widows had a 2-fold increased death rate compared with married women. Divorced women had an overall
increased hazard ratio of 1.17 (95% Cl 1.07-1.27), which was confined to cancer of the breast, lung and
cervix. With few clear exceptions women with children had a better survival than nulliparous women (overall
hazard ratio=0.80. 95% CI 0.74-0.87).
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It has been suggested that marrage promotes health and
protects against disease, even against death (Joung et al.,
1994). The married are reported to be mentally and
physically healthier (Coombs, 1991), and marriage may par-
ticularly have psychological effects, which provide the indi-
vidual with social support (Mastekaasa, 1993). Lower mor-
tality has been reported for married persons (Kraus and
Lilienfeld, 1959; Joseph and Syme, 1982), but this may be
particularly true for men (Young et al., 1963, Rees and
Lutkins, 1967; Parkes et al., 1969; Ward, 1976; Jacobs and
Ostfeld, 1977; Bowling, 1987), and for age groups younger
than 60 years (Jacobs and Ostfeld, 1977; Seeman et al.,
1987). In most studies, however, there has been no clear
association between marital status and survival among cancer
patients (Jacobs and Ostfeld, 1977; Koskenvuo et al., 1979,
Mellstr0m et al., 1982; Jones and Goldblatt, 1986; Kaprio et
al., 1987). Nonetheless, a link has been proposed between
stress due to life change events such as widowhood or
divorce and susceptibility and prognosis of cancer through
immunosuppressive and neuroendocrine pathways (Marx,
1985; Hilakivi-Clarke et al., 1993). In addition, Hislop et al.
(1987) hypothesised that survival may be longer in women
who have strong ties with family and friends, and it has been
shown (Gove, 1973; Jones and Goldblatt, 1986) that parity is
associated with reduced mortality, and this protective effect
of having children may persist into widowhood.
Funch and Marshall (1983) have shown that bereavement
and divorce which occur before the diagnosis of breast cancer
are associated with reduced survival. This finding was sup-
ported by Forsen (1991), who also adjusted for physical and
prognostic factors in the analysis. Ramirez et al. (1989) have
shown that stressful life events are positively associated with
first relapse of breast cancer, a result that Barraclough et al.
(1992) failed to verify.
Our study was done to examine the relation between
widowhood and divorce on overall survival among middle-
aged Norwegian women who were diagnosed with cancer
between 1966 and 1990, and followed up until the end of
1991.
Materials and methods
All inhabitants in Norway are assigned an 11-digit personal
identification number, and since 1964 have been included in
the Central Population Register at the Central Bureau of
Statistics. The activities of the register are regulated by law.
and important sources of information include data on deaths
from mandatory death certificates and data on births from
the Norwegian Birth Registry. For the period 1964-84 the
personal identification number of every Norwegian citizen
has been the key to establishing individual marital and
maternity histories of Norwegian women (Kravdal et al..
1991).
This study was restricted to women born between 1935 and
1954 (approximately 600 000), who were linked to inform-
ation from the Norwegian Cancer Registry. Reporting to the
registry is regulated by law. Its main basis includes clinical
hospital reports and copies of histopathological reports. In
addition, it receives information from the Central Bureau of
Statistics on cancer deaths. The reporting system provides a
high degree of completeness and reliability in the registration
of solid tumours (Lund, 1981).
This study is a follow-up of new cases of cancer reported
to the registry between 1966 and 1990. In all, a total of
16951 (excluding basal cell carcinoma) women with malig-
nant neoplasms were registered. Among them, 842 (4.7%)
were excluded from the analysis owing to coding errors,
missing information or emigration, and 1473 unmarried
women were excluded. In addition, 405 women who were
divorced or widowed after the diagnosis of cancer were ex-
cluded from the analysis. Thus, 14231 women with
confirmed cancer were followed up, and by the end of 1991
(end of follow-up) 4311 (30.3%) women had died. The site-
specific diagnoses at the Cancer Registry are classified ac-
cording to the International Classification of Diseases (ICD),
7th edition. In the site-specific analyses of this study, we
included confirmed malignancies at the following sites:
colon-rectum (ICD-7 153 and 154), breast (ICD-7 170), cer-
vix (ICD-7 171), corpus uteri (ICD-7 172), ovary (ICD-7
175), lung (ICD-7 162 and 163) and malignant melanoma
(ICD-7 190).
Married women without prior history of widowhood or
divorce were used as reference in the analysis. Since we had
no information about changes in manrtal status for the penrod
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1985-91, some women who were widowed or divorced dur-
ing this period may be classified as being married in the
analysis. We have assumed that this misclassification is ran-
domly related to their vital status at the end of follow-up,
and therefore is not a source of systematic bias.
The information from the Norwegian Cancer Registry
included age and stage at diagnosis. We divided age at
diagnosis into four categories; younger than 30, 30-39,
40-49 and 50 years and older. Stage was classified according
to clinical hospital reports and histological data, and used in
the site-specific analyses. In the overall analyses of total
cancer (all malignant neoplasms), we dichotomised stage into
localised and metastatic disease.
We analysed the data using chi-square statistics to test
differences in stage at diagnosis between marital groups, and
used Kaplan-Meier analysis (Altman, 1991) to test
differences in survival between groups (Peto et al., 1977). The
Cox regression model (Altman, 1991) was used in the mul-
tivariate analysis, to control for potentially confounding fac-
tors.
Results
For all cancers (Table I), widows had a nrsk of dying nearly
identical to married women (hazard ratio= 1.01, 95% CI
0.82-1.34), after adjustment for age and stage at diagnosis,
in contrast to divorced women who had a hazard ratio of
1.17 (95% CI 1.07-1.27). The Kaplan-Meier survival curves
for the respective categories of marital status are illustrated
in Figure 1.
Except for colorectal cancer, the survival of widows did
not differ from that of married women for any cancer site.
For colorectal cancer, widows had a hazard ratio of 2.19
(95% CI 1.29-3.71), after adjustment for age and stage at
diagnosis. Among divorced women, the adjusted hazard ratio
for breast cancer was 1.20 (95% CI 1.00-1.44), for lung
cancer it was 1.33 (95% CI 0.98-1.80) and for cervical
cancer the hazard ratio was 1.25 (95% CI 0.99-1.57). We
explored whether the time interval between life change
(divorce or widowhood) and the diagnosis of cancer was
related to survival, but these results were no different from
the results already described (Table II).
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Fugwe I Kaplan-Meier survival curves for overall survival
among married, widowed and divorced women diagnosed with
cancer.
Table I Hazard ratio ofdyingamongNorwegian women born between 1935 and 1954 and diagnosed with
cancerbetween 1966and 1990,whoweredivorcedorwidowedbeforethediagnosisofcancer, comparedwith
married women
Cancer site Women Deaths HR (95% CI) HRb (95% CI)
All cancer
Married 11943 3576 1.00 1.00
Divorced 1953 633 1.16 (1.06-1.26) 1.17 (1.07-1.27)
Widowed 335 102 1.01 (0.83- 1.24) 1.01 (0.82-1.34)
Breast
Mamred 3446 895 1.00 1.00
Divorced 521 145 1.26 (1.06- 1.51) 1.20 (1.00- 1.44)
Widowed 112 27 1.07 (0.73- 1.57) 1.28 (0.87- 1.88)
Cervix
Married 1484 315 1.00 1.00
Divorced 420 117 1.44 (1.17-1.79) 1.25 (0.99-1.57)
Widowed 32 8 1.12 (0.55-2.26) 1.59 (0.65-3.89)
Ovary
Married 945 327 1.00 1.00
Divorced 182 63 0.96 (0.73-1.27) 1.00 (0.75-1.32)
Widowed 35 10 0.67 (0.36-1.27) 0.91 (0.48- 1.71)
Corpus uteri/endometrium
Married 432 57 1.00 1.00
Divorced 53 8 1.20 (0.57-2.53) 1.65 (0.73-3.76)
Widowed 15 1 0.50 (0.07-3.64) 0.92 (0.12-6.85)
Colorectum
Married 728 318 1.00 1.00
Divorced 90 40 1.07 (0.77- 1.49) 1.12 (0.80- 1.57)
Widowed 24 15 1.79 (1.07-3.02) 2.19 (1.29-3.71)
Malignant melanoma
Married 1403 185 1.00 1.00
Divorced 163 18 1.03 (0.63- 1.67) 1.28 (0.76-2.15)
Widowed 30 3 0.93 (0.30-2.90) 1.03 (0.33-3.26)
Lung
Married 253 200 1.00 1.00
Divorced 70 61 1.34 (1.00- 1.80) 1.33 (0.98- 1.80)
Widowed 10 7 0.79 (0.37-1.69) 1.04 (0.49-2.23)
'Hazard ratio adjusted for age at diagnosis (four categories). bHazard ratio adjusted for age at diagnosis
(four categories) and stage at diagnosis (different number of categories dependent on cancer site). In the
analysis of all cancer, stage was dichotomised to local disease and disease with metastasis.
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Tabl II Hazard ratio of dying among divorced and widowed women compared to mamred women.
according to the interval between the life change event (divorce or widowhood) and diagnosis of
cancer
Time since event Divorced women Widowed women
(Years) Cases Deaths HR0 (95% Cl Cases Deaths HR0 (95% CI
<2years 141 47 1.14 (0.85-1.52) 31 9 1.08 (0.56-2.08)
2-5 years 306 107 1.20 (0.99-1.46) 65 20 0.95 (0.57-1.57)
5-10 years 614 196 1.10 (0.95-1.27) 138 42 0.99 (0.73-1.34)
> 10 years 892 283 1.21 (1.06-1.37) 101 31 0.82 (0.73-0.92)
aHazard ratio adjusted for age at diagnosis (four categories) and stage at diagnosis (two categories).
Mamred cases were given the reference value 1.00. and they included 11 943 married cases with 3576
deaths by the end of follow up
Table III Hazard ratio of dying among mamred, widowed and divorced Norwegian cancer cases with children, compared with
nulliparous' women
All women' Married women Widowed women Divorced women
Cancer site-parous women HR. (95% CI) HR (95% CI} HK (95% CI) H. (95% CI)
All cancer sites 0.80 (0.74-0.87) 0.82 (0.72-0.93) 0.55 (0.28- 106) 0.99 (0.77- 1.29)
Breast 0.95 (0.81-1.12) 0.98 (0.74-1.29) 0.63 (0.18-2.21) 0.87 (0.51-1.51)
Cervix 0.63 (0.48-0.84) 0.65 (0.42-1.02) Too small numbers 0.60 (0.30-1.18)
Ovary 1.40 (1.09-1.82) 1.95 (1.26-3.02) Too small numbers 1.30 (0.60-2.82)
Corpus utenr endometnrum 0.79 (0.47-1.32) 0.70 (0.34-1.45) Too small numbers 1.54 (0.05-43.97)
Colorectal 0.82 (0.63-1.08) 0.85 (0.56-1.29) Too small numbers 0.62 (0.24-1.59)
Malignant melanoma 0.72 (0.50- 1.04) 0.56 (0.32-0.97) Too small numbers 1.00 (0.21-4.77)
Lung 0.70 (0.48-1.04) 0.89 (0.52-1.54) Too small numbers 0.86 (0.17-4.28)
'Nulliparous women were given the reference value 1.00 within each cancer site and marital group. bAll women includes married
women, and women divorced and widowed before a cancer diagnosis. cHazard ratio adjusted for age (four categories) and stage at
diagnosis (different number ofcategonres dependent on cancer site).
We stratified the data according to panty. and for overall
cancer women with children had a lower death rate than
nulliparous women (hazard ratio=0.80, 95% CI 0.74-0.87)
(Table III). With few clear exceptions those with children
appeared to have a lower risk of dying than nulliparous
women for nearly every site of cancer.
The major strength of this study is a complete follow-up in a
total population of women with cancer. Among widows,
total survival was identical to the survival of married women
but for colorectal cancer case fatality was increased 2-fold in
widows compared with married women. Among divorced
women, the overall increase in case fatality was 17%, but this
was confined to cancer of the breast, cervix and lung.
In studies based on vital statistics, the widowed have
higher overall mortality than the married, but this has
typically been shown in younger age groups (Gove, 1973).
among males (Parkes et al., 1969) and for diseases other than
cancer (Gove, 1973; Susser, 1981; Joseph and Syme, 1982). In
prospective studies, there has not been a clear excess in total
mortality among the widowed (Young et al., 1963: Rees and
Lutkins, 1967; Ward, 1976; Helsing and Szklo, 1981; Mell-
str0m et al., 1982), and for cancer prospective studies have
been inconclusive. Koskenvuo et al. (1979) found that
divorced and single women had the highest total mortality,
but for cancer the differences were small. Jones and Gold-
blatt (1986) analysed cancer mortality following widowhood
in 1% of the England and Wales 1971 census population, but
found no increased post-bereavement mortality for either sex.
In a 10 year follow-up. widows had a shorter survival from
breast cancer than married women, after adjustment for age.
stage. socioeconomic status and delay in seeking treatment
(Neale et al., 1986), but other studies (Forsen, 1991; Ewertz.
1993) have not confirmed this association.
Age and stage at diagnosis are factors of general prognos-
tic importance. and these were taken into account in our
study. One breast cancer study (Nayeri et al., 1992) found
that marred women were more likely to have an early diag-
nosis than other marital groups. We found that divorced
women had an increased case fatality of breast cancer, after
adjustment for age and stage. Stage 1 is however a wide
category in the classification of the Cancer Registry. includ-
ing tumours of all sizes without lymph node metastasis.
Therefore, tumour size within stage 1 may be
heterogeneously distributed between married and divorced
cases, which may preclude close control of differences in
tumour size. Consequently. it is possible that the reduced
survival among divorced women may be attributable to a
larger tumour at diagnosis in this group of breast cancer
patients.
We also found an increased case fatality for cervical cancer
among divorced women. At diagnosis, 23.3% of divorced
women had stage 1 disease compared with 31.7% of married
women (P=0.03). and a higher proportion of divorced
women had advanced disease (P=0.02). After adjustment for
these differences. however, a 25% increased death rate per-
sisted among divorced women with cervical cancer, and this
corresponds to the findings of Murphy et al. (1993).
For lung cancer, it has been suggested that married
patients have longer survival owing to earlier stage at diag-
nosis (Ganz et al.. 1991). After adjustment for age and stage
at diagnosis. divorced women in our study had a 30% in-
creased risk. and widows had a risk of dying identical to
married women.
The prognosis of colorectal cancer largely depends on early
detection and skilled surgery (Kronborg, 1993). Kato et al.
(1992) found that single women, but not divorced or
widowed women had shorter survival from colorectal cancer
than the married. In our study, stage was uniformly dist-
ributed between marital groups, but for widowed patients
with colorectal cancer we found an unexpected 2-fold in-
creased risk of dying compared with married women. This
association could be a result of chance, however. because of
the many statistical comparisons.
Hislop et al. (1987) hypothesised that survival may be
longer in women who have established strong emotional ties
with family and friends. Studies have suggested (Gove, 1973;
Jones and Goldblatt, 1986) that having children may be
.protective' for total survival, and this effect may persist into
widowhood. We found that cancer patients with children had
an overall 20% lower risk of dying than nulliparous women.Noai stes uW cancer swMv!v
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With the exception of ovarian cancer, in which the risk of
dying was higher among parous than nulliparous women, a
lower hazard ratio was found among parous women for all
the sites of cancer that we could analyse. We can offer no
explanation for the increased death rate among parous
women with ovarian cancer, and it may be questionable that
the social support hypothesis applies to the finding that
parous women have a lower risk of dying than nulliparous
women for the other malignancies that could be studied.
Parity is an important predictor of the risk and mortality of
a number of cancers, and its effect has often been explained
in terms of indicating certain hormonal influences. It is less
clear that parity may be of similar importance for the prog-
nosis (survival) of cancer, but as an alternative to the social
support hypothesis our findings may suggest that parity, as a
proxy indicator of endogenous hormones, may be an impor-
tant predictor of cancer outcomes.
The question has also been raised that the time interval
between life change event (divorce or widowhood) and the
diagnosis of cancer may be related to survival (Kaprio et al.,
1987). We explored this question, but found no evidence of
any time-related pattern regarding time since the event and
survival from cancer.
Some studies have shown a positive association between
socioeconomic status and survival (Farley and Flannery,
1989; Forsen, 1991; Kogevinas et al., 1991), and attributed
the beneficial effect of marriage to higher socioeconomic
status and better medical treatment. Socioeconomic
differences may also reflect differences in stage at diagnosis,
host resistance, tumour characteristics and time of diagnosis.
However, the egalitarian character of the Norwegian health
system makes it unlikely that different treatment oppor-
tunities between manrtal groups play a major role in our
results.
One limitation in our study may be the lack of information
on cause-specific death. Since the participants are still in
middle age, it may be assumed that most deaths would be
caused by the cancer, and not be due to other causes. This is
in agreement with Tretli et al. (1990), who found that the
difference between the number of observed and expected
deaths among middle-aged Norwegian breast cancer patients
was negligible.
Another limitation is the lack of information about
cohabitation. Some cohabiting women will therefore be class-
ified as unmarried and, hence, be excluded from the analysis.
Overall, we found that divorced women with cancer had a
slightly worse prognosis than married and widowed women.
The clearest site-specific result was that widows had an in-
creased death rate from colorectal cancer. Women with child-
ren had a generally better prognosis than nulliparous women,
and this result may favour the social support hypothesis.
Alternatively, it could be attributed to biological effects of
parity. For cancers of poor prognosis or advanced stage
(Kogevinas et al., 1991; Bj0rge et al., 1993), the intrinsic
biology is likely to be the most important predictor of death,
but for local cancer this study may support the hypothesis
that other, not primarily biological, factors (e.g. lifestyle, life
changes, social support), may be important (Goodwin et al.,
1987) for the outcome of women with cancer. Such factors
may include a greater tendency to neglect one's health,
patient delay in diagnosis and lower compliance with treat-
ment.
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